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Conservation of Mass

The law of definite proportions applies here, as always; but
since we have already stressed that law let us make this latest
experiment the occasion of emphasizing two additional character-
istics of all chemical changes. In Chapter 6 we made brief men-
tion of Lavoisier's brilliant discovery of the principle of conserva-
tion of mass. Suppose, in a series of careful weighings, we find the
total number of grams of all the original substances (calcium,
water, oxygen) that entered into our two present actions, also the
total weight of the final products of the reactions (calcium hydrox-
ide and water, plus any hydrogen that is not burned in the flame
to make water). We should find that, despite the disappearance
of the calcium, despite the mysterious appearance of hydrogen in
the jar and water in the flame, the total weight, or mass, of the sub-
stances entering into the chemical actions equals the mass of the
final products. Just as the total quantity of energy in a closed sys-
tem remains constant, regardless of any changes that it may un-
dergo, so the matter in our chemical experiments is simply trans-
formed, not destroyed or created. The total mass remains the
same.

Energy of Chemical Transformations
Further, energy transformations are involved in all chemical
changes. The heat liberated by the flame when the hydrogen com-
bined with the oxygen of the air merely illustrated in an especially
obvious way a basic fact of nature: chemical changes are invariably
accompanied by energy changes. Either the chemical action yields
free energy, as here, or it causes energy to be absorbed from the
surroundings.